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For the IMRT technique, forty percent of the dose was given with two 
open fields, and sixty percent with four inversely planned 'Step-and-
Shoot' IMRT fields. For proton therapy a spot scanning technique with 
intensity modulation (IMPT) was used with a three beam set-up. In all 
plans the gantry angles were 345° (-15°), 27° and 75°. The spots were 
placed in such way that no spot was more than 0.2 cm outside the PTV 
and spots separated by 8 mm distance in the plane perpendicular to 
the beam direction. The spot layers were positioned 5 mm apart from 
each other. 
For both techniques it was attempted to produce the most optimal 
plan in reducing the dose to the OARs as much as possible. All plans 
were adapted to the individual target volumes and OARs, using trial-
and-error. 
We compared IMRT and IMPT based on a FB as well as on a BH CT-scan 
for all patients.  
Results: In all plans coverage of the PTV was adequate. Furthermore, 
the dose to the OARs was decreased in all IMPT plans compared to 
IMRT plans. There was only a small difference between BH and FB in 
the IMPT plans (see the table). 
 
Mean (SD) of n = 20 
BH FB 
IMRT Protons IMRT Protons 
Mean Heart 
dose (Gy) 1.5 (0.5) 0.1 (0.0) 2.7 (1.3) 0.2 (0.1) 
LAD region, 
V50% (%) 8.9 (14.4) 0.0 (0.0)  31.8 (27.1) 0.1 (0.5) 
PTVtrim 
max dose 
(Gy) 45.9 (0.6) 45.3 (0.6) 45.8 (0.8) 45.7 (1.2) 
 
 
Conclusions: In this planning study we showed that the use of IMPT 
results in a dose reduction to almost zero in heart and LAD when 
compared to IMRT and is associated with adequate target coverage as 
good as in IMRT. With IMPT a breath-hold technique seems not 
necessary to reduce the dose in OARs.  
Since this was a planning study we did not take into account the 
breathing effects, movement of the patient and their effect on the 
dose distribution. 
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Purpose/Objective: Delineation of the GTV is a main source of 
inaccuracy in radiotherapy (RT) planning for Head and Neck (H&N) 
cancers partly because precise delineation is often impaired by 
artefacts from metallic dental implants affecting visualisation of the 
tumour site and organs at risk (OAR). This study investigates whether 
the use of the commercially available 'Metal Artifact Reduction for 
Orthopedic Implants' (O-MAR) algorithm (Philips Medical Systems) 
decreases the inter-observer variation of GTV and OAR delineation. 
Materials and Methods: CT scans of 11 oropharynx patients prior to 
curative RT (66-68 Gy/33Fx) were included in this study on basis of 
streaking artefacts in the tumour area. These 11 patients constitute 
20 % of all curative H&N patients scanned in this period. Six patients 
had artefacts evenly distributed bilaterally, 3 had artefacts 
predominantly on the left side and 2 on the right side. All patients had 
a GTV-Tumour and 5 also had GTV-Node in proximity to metal 
artefacts. The OARs closest to dental implants, thus most affected by 
their artefacts, are the parotid glands. 
Three experienced clinical oncologists first contoured the GTV’s on 
standard CT reconstructions, without the O-MAR algorithm. 
Approximately one month later, the GTVs were delineated on the 
same 11 CT data sets, this time reconstructed with O-MAR. In the 
same manner, 4 experienced RTTs contoured the parotid glands on 
both data sets. 
To evaluate inter-observer variation, Sørensen-Dice indexes and their 
mean, were calculated for all combinations of contour pairs in each 
reconstruction dataset. Paired t-test between related Dice indexes 
were used to evaluate the statistical significance of the observed 
differences. 
Results: Mean Sørensen-Dice indexes and mean structure volumes are 
shown in table 1. For all structures, the Sørensen-Dice index was 
improved on the O-MAR reconstruction. However, this was only 
statistically significant for the right parotid (p = 0.005). 
The volumes of all delineated structures are larger on O-MAR than 
standard reconstruction. This was statistically significant for GTV-T (p 
< 0.04), left parotid (p = 0.05) and border line significant for right 





Conclusions: Delineation of the parotid glands was more precise, and 
with larger volumes, after reduction of major metal artefacts with O-
MAR reconstruction than standard reconstruction. Larger volumes 
were also observed regarding GTV volumes on O-MAR reconstructed 
images and consequently larger CTVs and PTVs impacting on dose-
planning optimisation. 
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Purpose/Objective: To test the organ-at-risk (OAR) delineation 
guidelines developed for RTTs involved in EORTC multicenter clinical 
trials. 
Materials and Methods: CT datasets of 4 patients with pelvic 
malignancies were used in this ongoing study. The OARs delineated by 
RTTs from 5 different centers following the guidelines suggested by 
the EORTC-ROC-RTT group were: the anus, rectum, sigmoid, femoral 
heads and penile bulb. A software package developed in the NKI-AVL, 
Amsterdam was used for delineation and assessment of delineation 
accuracy by measuring standard deviation (SD) of an OAR median 
volume delineated by all observers and then measuring a number of 
points from each observer's delineation to the median delineation. If a 
SD was > 1cm, the guidelines would be considered incomplete and 
require further refinement. 
Results: Results of SD of the median volume for each OAR per patient 
and its mean are presented in the table below. 
 
 
 
 
 
